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Item #13 Standard Form 298 (Abstract)

PROJECT OBJECTIVE: To examine memory function and longitudinal course of illness
in veterans of Operation Desert Storm.

SPECIFIC AIMS: To measure hippocampal volume, memory function, consistency of
memory for traumatic events and longitudinal course of illness in veterans of Operation
Desert Storm compared to reservists who did not serve in the Gulf.

METHODOLOGY: MRI studies were conducted in 19 Desert Storm veterans with
PTSD, 24 Desert Storm veterans without PTSD, and 19 non-deployed reservists.
Memory function, trauma-related symptoms, general psychopathology, measures of
personality, identification of specific months of best and worst functioning, identification
of specific traumas experienced in the Gulf and consistency of memory for traumatic
events were also assessed in a cohort of Gulf war veterans.

STATUS/RESULTS TO DATE: In one study of Desert Storm veterans, anniversary
reactions occurred with a frequency greater than chance and most often in individuals
exposed to a greater number of traumatic events. In a separate study, all subjects had one
or more inconsistencies in their reports of previously experienced traumas.
Inconsistencies were noted for both objective and subjective events. Subjects provided
multiple explanations for changes in their 1 month, 2 year and 6 year reports. In a third
study, the data suggested that features of borderline personality disorder serve as a risk
factor for the development of PTSD. Further, symptoms of PTSD, as well as degree of
trauma, appear to contribute to changes in personality even in adolescence and early
adulthood. Finally, all data collection has been completed, including MRI scans and
neuropsychological testing. Preliminary results of the MRI scans do not reveal
differences in hippocampal volume between the three groups of reservists. The results
are not finalized yet because of the complex relationship between hippocampal volume,
PTSD, major depressive disorder, history of childhood abuse, and substance abuse
history. PTSD, major depression, and history of childhood abuse have previously been
shown to be related to reduced hippocampal volume. In our study, these variables have
been thoroughly assessed and are being tested in a series of regression models.
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1. Introduction;

DoD grant "Psychological and Neurobiological Consequences of the Gulf War
Experience" examines memory function, hippocampal volume, and the evolution of
trauma-related symptoms in veterans of Operation Desert Storm. Based on previous
work it was predicted that memory dysfunction and reduction in hippocampal volume
would be present in Desert Storm veterans with PTSD and that memory for traumatic
events in many veterans of the Gulf war would lack consistency over time. It was further
predicted that levels of trauma-related symptomatology would gradually increase over
time. The purpose of the study was to better understand the natural course of trauma-
related symptoms and to further delineate potential alterations in memory that typically
accompany trauma. The grant is divided into two parts. The title of the first part is "
Longitudinal Course of Trauma-Related Symptomatology. The title of the second part is
“Memory Function and Hippocampal volume."

2. Body:

Thus far we have completed three manuscripts and a review chapter as part this DoD
grant.

The three manuscripts involve Part I of the grant on the evolution of trauma-related
symptoms. We have appended a copy of two published manuscripts. One of the other
two has been submitted for publication but was not accepted. We have revised that
manuscript and are in the process of resubmitting it. We have just completed the third
manuscript and are about to submit it for publication.

The first manuscript, " Anniversary Reactions in Veterans of Operation Desert Storm”
has been published in the American Journal of Psychiatry. Please see appended copy of
the published manuscript. The goal of this study was to assess the occurrence of
anniversary reactions in Gulf War veterans six years after the conclusion of the war.
Subjects were administered questionnaires and asked to identify specific months of best
and worst functioning and months of least and most symptoms of posttraumatic stress
disorder for the twelve months before the study. Months of negative experiences were
compared with previously documented dates of exposure to traumatic events during the
war. Similar reports were also obtained from veterans' spouses in order to assess
corroborative evidence for the occurrence of anniversary reactions. Anniversary
reactions occurred with a frequency greater than chance and most often in individuals
exposed to a greater number of traumatic events. Overall, spouse reports matched the
veterans' reports of anniversary reactions. In addition, spouses identified anniversary
reactions that were not endorsed by their veterans. These data suggest that anniversary
reactions occur in numbers greater than those expected by chance, are correlated with the
occurrence of traumatic events and may be part of the syndrome of PTSD. A copy of the
manuscript has been included in the appendix.




The second manuscript " Inconsistency of memory for traumatic events: Replication and
clarification six years after the Gulf War”, has been submitted for publication. However,
it was not accepted for publication by the American Journal of Psychiatry. We are re-
submitting it to another scientific journal. Six years after returning from the Gulf,
subjects completed questionnaires about current trauma-related symptoms and about
traumatic events experienced during Operation Desert Storm. Subjects had completed
the same questionnaire one and again two years after the Gulf War. All subjects had one
or more inconsistencies in their reports of previously experienced traumas.
Inconsistencies were noted on the Desert Storm Trauma Questionnaire and on the
Combat Exposure Scale. Inconsistencies were noted for both objective and subjective
events. Individuals with a greater number of PTSD symptoms were more likely to
change their reports of exposure to trauma (up and down) compared to those veterans
with fewer symptoms. Subjects provided multiple explanations for changes in their 1
month, 2 year and 6 year reports.

The third manuscript, “Symptoms of Posttraumatic Stress Disorder and Borderline
Personality Disorder in Veterans of Operation Desert Storm”, examined the relationship
between severity of war-related trauma, symptoms of PTSD and symptoms of borderline
personality in Desert Storm veterans. Ninety-four subjects completed self-administered
questionnaires one month and six months after their return from the Gulf. For the
purposes of this study, we instructed subjects to apply the standard PDQ (Personality
Disorders Questionnaire) instructions to two time periods: the six months following their
return from the Gulf, and the six months prior to their service in the Gulf. Using
hierarchical regression modeling, we found that features of BPD appear to serve as a risk
factor for the development of PTSD. Further, symptoms of PTSD, as well as degree of
trauma, serve as risk factors for the development of BPD symptoms. Finally, it appears
that trauma can contribute to changes in personality even in adolescence and early
adulthood. The study has a number of limitations including the use of self-report
measures, relatively low symptoms levels and retrospective reporting.

The review article is entitled, “Stress Effects of the Persion Gulf War.” It reviews the
mental health consequences of Operation Desert Storm. It also describes the complex
relationship between psychological trauma, symptoms of posttraumatic stress disorder
and physical health in veterans of the Gulf War. A copy of this review has been included
in the appendix.

With regard to Part II of the grant, " Memory Function and Hippocampal Volume”, we
have completed all data collection on 19 Desert Storm veterans who met criteria for
PTSD, 24 Desert Storm veterans who did not meet criteria for PTSD and 19 National
Guard reservists who did not serve in the Gulf War and who did not meet criteria for any
axis I DSM-1V disorder. All subjects received SCID diagnostic testing, a battery of
neuropsychological tests that focused on memory function and a MRI to measure volume
of the hippocampus and comparison brain structures. It was hypothesized that
hippocampal volume would be smaller and that memory dysfunction would be present in
Desert Storm veterans with PTSD compared to the other two study groups.




Magnetic Resonance Imaging: MRI Acquisition: Subjects were imaged with a 1.5

Tesla General Electrics Signa Device using a tilted coronal 3D volume Spoiled Gradient
Recoil (SPGR) Sequence with TR=25 ms, TE=5 ms, NEX (number of excitations) = 2,
matrix 256 x 192, field of view = 24cm. This resulted in 60 coronal 1.5mm contiguous
coronal slices through the hippocampus. An initial saggital localizing sequence was
obtained to determine the long axis of the hippocampus, and axial images were also
obtained for whole brain measurement. Images were transferred through the computer
network to a Sun Sparc Ultra 80 workstation. The boundaries of the hippocampus were
traced manually with a mouse driven cursor using the ANALYZE program (Mayo
Foundation, Rochester, MN).

MRI Processing: Images were transferred through the computer network to a Sun Sparc
Ultra 80 workstation. All images were resliced from coronal images into 1mm isometric
voxel coronal images that were perpendicular to the long axis of the hippocampus. The
boundaries of the hippocampus were traced manually with a mouse driven cursor using
the ANALYZE program (Mayo Foundation, Rochester, MN).

Measurement of hippocampal Volume: Anatomic guidelines for the hippocampus
were based on Watson et al and Duvernoy, and were modified in consultation with a
neuroradiologist who is an expert in hippocampal anatomy. After extensive training in
hippocampal anatomy a single rater blind to the diagnosis of subjects (MV) traced the
hippocampal boundaries of patients and healthy controls. Structures included in
hippocampal volume were the gray matter of the hippocampus proper, dentate gyrus,
subicular complex, alveus, and fimbria. The parahippocampal gyrus, tail of the caudate,
the fornix, the amygdala and the CSF around the hippocampus were excluded.
Posteriorly, the start slice was defined as the slice 3mm anterior to where the crura of the
fornix separate from the hippocampus. The CSF of the temporal horn of the lateral
ventricle and white matter tracts identified the lateral and inferior boundaries
respectively. Anteriorly, the hippocampus was reliably differentiated from the amygdala
using Watson et al criteria. The CSF in the uncal recess of the temporal horn, when
visible, was the most reliable way to separate the hippocampal head from the amygdala.
In instances where the uncal recess was not visible the alveus was used to separate the
hippocampus and amygdala. If neither the uncal recess nor the alveus were obvious, a
straight line was drawn connecting the plane of the inferior horn of the lateral ventricle
with surface of the uncus. The average number of slices traced for each hippocampus
was 24 + 2 slices, and the average length of the hippocampus was 36 + 3 mms.

The hippocampus was segmented into the head, body and tail to evaluate regional
differences in hippocampal volume between the groups and to be able to compare results
of this study to prior studies that measured only the hippocampal body. The body (mid-
hippocampal segment) included 10 coronal slices (15mm) between the superior
colliculus and the bifurcation of the basilar artery, with the first slice anterior to superior
colliculus. The tail was defined as all slices posterior to the end slice of the body.

The region of interest module of the Analyze software package calculated volumes for
each slice based on the cross-sectional area measured multiplied by the slice thickness.




The final volumes of the right and left whole, head, body, and tail of the hippocampus
were calculated by summing the volumes of the individual slices for each region.

Measurement of control brain regions: The temporal lobe of patients and healthy
subjects was measured using previously described methods. Whole brain volume was
assessed using the auto-trace mode in the ANALYZE program and included the gray
matter, white matter and cerebrospinal fluid of both cerebral hemispheres, the
cerebellum, and the brainstem above the level of the pons.

Interraterelability: Two raters (MV and TL) traced the hippocampus in a subgroup of
randomly selected twelve subjects and the inter-rater correlation coefficients were
calculated. Inter-rater reliability was determined with the intraclass correlation
coefficient (ICC) and one-way analysis of variance (ANOVA) for volumetric
assessments of the hippocampus by two raters. The ICC for the left hippocampus was 0.9
and for the right hippocampus was 0.8.

Preliminary results of the MRI scans do not reveal differences in hippocampal volume
between the three groups of reservists. The results are not finalized yet because of the
complex relationship between hippocampal volume, PTSD, major depressive disorder,
history of childhood abuse, and substance abuse history. PTSD, major depression, and
history of childhood abuse have all been previously related to reduced hippocampal
volume. These variables have been thoroughly assessed in the present study and are
currently being tested in a series of regression models.

3. Key Research Accomplishments
Thus far the following key research accomplishments have emanated from this work:

a. Desert Storm veterans and their spouses identified anniversary reactions. This
report represents some of the only empirical data available in the scientific literature
on anniversary reactions. These reactions occurred with greater frequency than
chance and were most often observed in veterans exposed to a greater number of
traumatic events. The data suggest that anniversary reactions may be part of the
syndrome of PTSD.

b. Comparisons of 1 month, 2 year and 6 year reports of exposure to traumatic events
revealed one or more inconsistencies for each of 32 Desert Storm veterans.
Inconsistencies were noted for objective and subjective events and were noted on
both the Desert Storm Trauma Questionnaire and the Combat Exposure Scale.
Individuals with a greater number of post-traumatic stress disorder symptoms were
more likely to change their reports of exposure to trauma (up or down) compared to
those veterans with fewer symptoms. Subjects presented multiple explanations for
the inconsistencies in reporting. However, most subjects had doubts about their
explanations. This data adds to our understanding of memory for traumatic events.




c. A complex relationship between measures of personality, PTSD symptoms and
war-related trauma exposure was found through the longitudinal study of Desert
Storm veterans. Features of borderline personality disorder appear to serve as a risk
factor for the development of PTSD, and symptoms of PTSD, as well as degree of
trauma, serve as risk factors for the development of BPD features. Thus, it appears
that trauma can contribute to changes in personality even in adolescence and
adulthood. These data provide some of the first prospective data on the relationship
between trauma and features of personality.

d. Preliminary results found no differences in hippocampal volume. This finding
differs from the study hypothesis but is consistent with some other reports showing no
difference in hippocampal volume between controls and subjects with PTD. One
reason these preliminary results differ from some previous reports in combat veterans
may have to do with length of time since exposure to trauma. Reports of reduced
hippocampal volume in combat veterans have been noted when measurements were
taken over twenty years after war trauma. In the current sample, measurements were
taken much sooner after war. It may be that reductions in hippocampal volume take
many years to develop. Alternatively, it may be that additional factors such as history
of child abuse and major depression explain differences among studies. These
complex factors are currently being analyzed. Finally, it is important to note that some
published studies have found no difference in hippocampal volume between controls
and subjects with PTSD.

4. Reportable outcomes:

a. Morgan CA 111, Hill S, Fox P, Kingham P, Southwick SM: Anniversary reactions
in Gulf War Veterans: A follow-up inquiry 6 years after the war. American Journal
of Psychiatry 156, 1075-107: 1999.

b. Southwick SM, Morgan CA III, Vojvoda D, Lipschitz D: Stress effects of the
Persian Gulf War. In Fink,G (ed) Encyclopedia of Stress, vol 3, 142-148.
Academic Press, San Diego.

¢. Morgan CA HI, Southwick SM: Inconsistency of memory for traumatic events:
Replication and clarification six years after the Gulf War. Ready for
re-submission.

d. Axelrod S, Morgan CA III, Southwick SM: The relationship between war trauma,
symptoms of PTSD and features of borderline personality disorder in veterans of
Operation Desert Storm. Ready for submission

e. Southwick SM: Inconsistency of memory for combat trauma in veterans of
Operation Desert Storm. Presentation at the International Society for Traumatic
Stress Studies meeting November, Montreal Canada, November 1997.

f. Southwick SM, Morgan CA III: Memory for traumatic events. Presentation at the




Yale Department of Psychiatry Grand Rounds, New Haven, Connecticut, April,
1998.

g. Southwick SM: PTSD and the Neurobiology of Memory (keynote), VA/DOD
Concensus Guideline Committee for the Treatment of PTSD, Alexandria, VA,
July 2002

5. Conclusions:

Thus far the results of data collected as part of this grant have provided empirical
evidence for anniversary reactions in war veterans. These data add to the understanding
of the longitudinal effects of war-related traumas. The data also have treatment
implications. It is likely that learning about and recognizing anniversary dates can help
veterans to better understand and control their psychological distress. Thus, relapse
prevention treatment models may benefit by instructing patients to anticipate
anniversaries. Through anticipation and preparation it may be possible to lessen the
deleterious effects of recurrent exacerbation in PTSD symptoms.

Our report on inconsistency in reporting of traumatic events has relevance for the
understanding of the nature of memory for stressful events. The data suggest that
inconsistencies in reporting of traumatic events are common among healthy non-
treatment seeking veterans. The majority of subjects in this study inconsistently reported
at least some aspect of their traumatic experiences. The data suggest that inconsistencies
in reports of trauma should not be viewed as evidence that an individual is unreliable or
failing to tell the truth.

The data related to borderline personality features, trauma and PTSD symptoms point to
an important relationship between trauma, PTSD and personality. Thus, it appears that
features of personality can predispose to the development of PTSD and that trauma and
living with symptoms of PTSD may have effects on personality. The findings of this
study have a number of potential implications. First, for individuals choosing
professions that involve high risk for becoming traumatized, such as military or law
enforcement, it is important to consider that certain features of personality may serve as
potential risk factors for developing PTSD. Second, when focusing on the treatment of
BPD features in adulthood, clinicians should consider the contribution of adolescent and
young adulthood traumas as well as childhood traumas. Further, when treating a
traumatized individual with PTSD and co-morbid features of BPD, decreasing the
symptoms of PTSD may, over time, help to reduce co-existing BPD features.

The data on hippocampal volume will contribute to the emerging literature on the
relationship between the hippocampus, memory and trauma-related psychological

symptoms.

6. References: See section # 4 Reportable Outcomes




7. Appendices:

a. Morgan CA III, Hill S, Fox P, Kin-ham P, Southwick- SM: Anniversary reactions
in Gulf War Veterans: A follow-up inquiry 6 years after the war. American
Journal of Psychiatry 156, 1075-107: 1999.

b. Southwick SM, Morgan CA III, Vojvoda D, Lipschitz D: Stress effects of the
Persian Gulf War. In Fink-.G (ed) Encyclopedia of Stress; vol 3,

142-148 Academic Press, San Diego.

8. Although we have collected all data collection, thus far we have only completed
preliminary analysis of the MRI and neuropsychological testing portions of the grant

9. Bibliographies and Meeting Abstracts: See Item #4

Personnel receiving pay from this research effort: Martha Dillon
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Anniversary Reactions in GuIf War Veterans:
A Follow-Up Inquiry 6 Years After the War

Peter Kingham,

Charles A. Morgan Iil, M.D., M.A,, Susan Hill, C.1.S.W., Patrick Fox, M.D.,
-A., and Steven M. Southwick, M.D.

. Objective: The goal of this study was to assess the occurrence of anniversary reactions
in Gulf War veterans 6 years after the conciusion of the war.. Method: Subjects were ag-
ministered questionnaires and asked to identify Specific months of best and worst functicn-

An anniversary reaction has been described as a
specifically timed, emotionally invested episode during
which an individual experiences significant psychiatric
or medical symptoms (1). It has been theorized that in-
dividuals suffering from such reactions have been sen-
sitized by exposure to a specific traumaric evenr and
that the effects of this sensitization are experienced
later under circumsrances thar are reminiscent of the
event. A review of the literarure sy gests that authors
have differed quite significantly in their opinions
about which circumstances of triggers are more im-
portant in precipitaring anniversary reactions. While
some have placed emphasis on the patient’s age, oth-

- ful evenr (2-6). Regardless of emphasis, there is a
- consensus thar the patient’s distress is meaningfully
connecred to a specific, Previously experienced trau-
matic event (1, 2, 4, 7-10).
Despite limited empirical dara on anniversary reac-
tions, it has become routine for many war-related post-

Received May 15, 1998; revision received Nov. 30, 1098:
accepled Jan. 4, 1989, From the Department of Psychiatry, Yale
University School of Medicine, New Haven, Conn.: the National

traumatic stress disorder (PTSD) treatment programs
to ask veterans abour combat traumas and corre-
sponding annual exacerbations of psychiatric svmp-
toms (personal communicartion from American Lakss
Program, Tacoma, Wash.; PTSD Program, Veterans
Administration [VA] Medical Center, West Haven,
Conn,; PTSD Program, Menlo Park VA Medical Cen-
ter, Palo Alro, Calif.). It is bélieved that by learning
about and recognizing anniversary dates, veterans can
better understand, and control, their psychological dis-
tress. Models of treatment meant ro prevent relapse in-
STIuct patients to anticipate anniversaries so that PTSD
symptoms can be dealr with more effectively. ~ - -~ -

To date, only two longitudinal studies have empiri-
cally examined the timing of, and the symptoms expe-
rienced during, anniversary reactions to rraumatic
events. In the first, Borstein and Clayton (11) inter-
viewed 92 widows and widowers on the first anniver-
sary of their spouse’s death and identified anniversary
reactions in four subjects. Each subject suffered from
clinically significant depression and identified the anni-
versary date as the nidus of his or her psychological
distress. While the study is promising, it has been diffi-
cult to interpret the precise meaning or implication of
these data, since the incidence of anniversary reacrions
in this study is well within the range of occurrences

that would be expected by chance (N=7.6).
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A;\JNIVERSAHY REACTIONS IN VETERANS

In the second study (12), we investigated the fre-
quency of anniversary reactions in a group of Gulf
War veterans 2 years after the war. Veterans were in-
vited 10 report on their psychological symptoms dur-
ing the year (12 months) before their participation in
the study. Each was asked to select, if applicable, the
month during the previous year when he or she felt the
worst and the month, if applicable, when he or she ex-
perienced the most stress symptoms (i.e., the specific
PTSD symproms according to DSM-III-R). If either of
these months corresponded wich the date- during
which a vereran experienced his or her most traumatic
event while in the Persian Gulf, then the veteran was
identified as having an anniversary reaction. Of the 59
subjects who participated in the study, 18 had annj-
versary reactions, twice the number thar would be ex-
pected by chance, Moreover, veterans with anniver-
sary reactions were more Symptomatic on measures of
PTSD compared with veterans who did not have anpj-
versary reactions. This study was limired by the ab-
sence of third-parry reports and by the fact that the
veterans were asked about functioning and dates of
trauma in the same setting.

The present study is 2 follow-up 1o our previous in-
vestigation of anniversary reacrions in Gulf War veter-
ans. It is also part of 2 larger investigation thar has fo-
cused on the evolution of trauma-related symptoms in
Gulf War vererans (13, 14), Using questionnaires
based on DSM-fII-R nosology, the current study evalu-
ated the relationship berween traumas experienced
during the Gulf War and the timing and narure of post-
war psychiatric distress.

More specifically, the currenr follow-up investiga-
tion was designed o evaluate whether anniversary re-

anniversary reactions and the level of PTSD symproms
was based on the findings of a previous study indicac-
ing that individuals with anniversary reactions also ex-
hibited more PTSD s¥mptoms (12). Self-report darta
were compared with SPouse report data in order 1o
evaluacte wherher anniversary reacrions were observ-
able by others.

In order to minimize bias in their reporting, the vet-
€rans were not asked abour, nor asked o provide a
da.rc of, trauma. Instead, thjs informarion was ob-

veterans in May 19971 month after their return

1076

METHOD

The subjects of the study were 3 subgroup of 119 soldiers, who,
during their firsy monthly teaining S€ssion after the Gulf War, were
recruited from rwo Connecticur Army Reserve units (the 142ny4
Medical and the 143,44 Military Police) §O participate in 2 longirudi.
nal study of war-refared symproms (14,"15), Fifry-nine soldiers con.
tinued to participate in the longizudinaj study at 2 years and were the
subjects of our previous investigation of anniversary reactions ro
war-related stressors (12). Thirty-two of the 39 were available ar the
6-year time point. Each had been 2 subject in previous investigations
3tour site {12-14). Subjects were contacted by telephone and agresd
'0 participate in the curren: investigation, Al subjects gave wrirrsn

informed consent.
Measures

As reported in the investigation of the 2-year time point (12) 1o
assess emotional functioning within the past 12 months, subjects
were asked to indicare during which month of the previous vear

worst. Addirionally, each subject was asked to indicate during
which month, if any, he or she experienced the most stress-related
symptoms—i.e., the 17 Symptoms of DSM-III-R for PTSD. Subjects
also rared the mon:h during which they experienced the legst
stress-related symproms,

The initial questionnaire was administered i 1991, 1 month afer
their return from the war. Subjects had been asked to give the dare
and description of the MOSt traumatic event they had experienced
during their tour in tha Persian Gulf. In this report, unlike in the pre.-
vious report, subjects were nor asked about the date of their most
traumatic evenr so as not to create bias, Instead, the date noted in
their original 1991 surveys, which specified his or her most tray.-
matic event, was used to determine the presence or absence of ann;-
versary reacrions. - i

As in the earlfer investigarion, an anniversary reaction was de-
fined as either 1) a march berween the month of the most severe war-
related waumaric evene and the month identified as worst during the
Previous year o 2) 2 match berween the month of the most severe

. war-related traumaric event and the month during which PTSD spe-

cific symproms were most prominent. All subjects complered the
questionnaires as well as the interviews during Angust and Septem-
ber 1997, Neither of these months corresponded to the dares of mjl.
itary deployment or to £xposure ro military trauma,

_ Subjects were also administered the PTSD Symprom Scale (13,
14), a valid self-report inventory consisting of 35 jrems dezjved from
DSM-II-R. It provided a measure of boch frequency and intensiry of
PTSD symptoms within the 30 days before Pparticipation in the study.
After completing the questionnaire, subjecrs Participared in a direcr
interview with the principal investigaror {C.A.M.). Each was asked
abour his or her responses to the questionnaire in order to gain a

was identical o the one given the vererans, except that it asked the
Spouse to identify which months, if any, over the past year the vet-

Data Analysis

Since an anniversary reaction was defined as either 2 march be-
nwezn the date of most severe trauma and the month of feeling worse
OF 3 march berween the dare of trauma and the month of greatest
ific sy ms, there was a two in 12 (17%) probabiliry
that an anniversary reaction would exist by chance alone. The num-
ber of anniversary reactions within the group as 2 whole, and within
cach unir, was compared with this probability facror in order 5o de-
termine whether these marches occurred at a greager frequency than
that expecred by chance,

Dara from the 6-year time point were compared with data from
the 2-yeas time poinr it order t¢ detcimine whether identified cases

Am J Psychiatry 156.7, July 1999



wzre new or chronic in nature. Comparisons berween the 2. and §-
vzar data also permitted a determination as to whether any of the
identified anniversary reactions at 2 years no longer cxisted at 6
vears. We performed t tests between the rotal PTSD Symptom Scale
scorss to determine whether individuals with anniversary reactions
cifizred from unit members without anniversary reactions.

Finally, spouse reports were examined in order to detzrmine
whesher there was agreement between the vereran and his or her
spouse about the existence of anniversary reactions. The number of
anniversary reactions identified by the spouse only—and not the vet-
sran—was also calculated.

RESULTS . . ... .. . . ...

In the roral group (N=32), the observed number of
subjects who had an anniversary reacrion at 2 years
was 12. The observed number of subjects in the group
who had anniversary reactions at 6 years was also 12
{38%). This was more than twice the number of occur-
rences (N=5.4, 17%) that would be expected by
chance alone. Eight of the 12 cases identified at the 6-

" vear time point represented chronic cases, whereas

four were new.
Within the group of 20 subjects who were from a
medical unit, one would expect 3.4 anniversary reac-

tions by chance alone. By contrast, 10 subjects selected”

a month corresponding to his or her previously idend-
fied dare of rrauma. This occurrence was three times
greater than that expected by chance. Similarly, in the
group of subjects from a military police unit (N=12),
one would expect two anniversary reactions because of
chance alone. Within this group, only two subjects se-
lected a month corresponding to their identified date
of trauma. Thus, the occurrence of anniversary reac-
tions was greater than that expected by chance in the
group of veterans 2s a whole and in the group from the
medical unit but not in the group from the military po-
lice unit. :

Comparisons of the toral PTSD scores berween the -
group of individuals with anniversary reactions and ™ *

the group without anniversary reactions (mean=12.7,
SD=12.6; and mean=5.8, SD=1.3, respectively) re-
vealed a staristically significant effect of group (r=-
2.07, df=30, p<0.03). Thus, individuals with anniver-

--sary reactions had more symptoms of PTSD than those

who did not have anniversary reactions. In the group
as a whole, only four (12.5%) of the 32 subjects met
the criteria for PTSD on the PTSD Symprom Scale. All
four of these subjects with PTSD were identified as
having anniversary reactions.

In 11 of 12 subjects with an anniversary reaction, the
associated trauma involved witnessing the death or se-
rious injury of another human being. Exposure to
mines while in a war zone constituted the associared
trauma for the remaining subjects who had annijver-
sary reactions.

Thirteen of the 32 subjects were married. Of these,
five reported anniversary reactions. Four of the five re-
spective spouses matched their véteran's report and
identified their veteran as suffering from an annijver-
sary reaction. The spouse whose report did not martch

Am J Psychiatry 156:7, July 1999

MORGAN, HILL, FOX, ET AL,

that of her veteran identified her husband as suffering
from an anniversary reaction during the month of Feb-
ruary—not January, as the veteran had indicated. This
appeared to be a negative finding. However, examina-
tion of the veteran's narrative description of his worst
trauma, which was logged in his January 1991 ques-
tionnaire, revealed that he had incorrectly paired his
date of trauma (January 1991) with an incident that
was documented by the military (and by other mem-
bers of his unit) to have occurred during the month of
February 1991. Thus, by his own report, he suffered

- from’an anniversary reaction during the month in

which he believed the incident had occurred, whereas
by his wife’s report, he suffered an anniversary reac-
tion during the month of February—the month during
which the trauma had acrually occurred.

Four of the married subjects who did not personally
endorse one were identified as suffering from an anni-
versary reaction by his or her spouse. None of these
veterans had previously endorsed anniversary reac-
tions at the 2-year time point, and each was from the
military police unit. When these vererans were asked
about the apparent inconsistency berween their data
and those provided by their spouse, each suggesred to
the interviewer that the spouse’s report was a more ac:
curate description of his or her behavior. If these third-
party spouse reports are considered equal in validiry ro
those given by the veterans where anniversary reac-
tions are concerned, nine (69%) of the 13 married sub-
jects would be identified as suffering from anniversary
reactions. Such a percentage would represent a sizable
(albeit speculative) increase from thar calculated from
self-report data alone (31%-38%).

The most frequently endorsed symptoms of PTSD
that were identified by veterans as being associated
with an anniversary reaction were irritabiliry, sleep dis-
rurbance, intrusive memories, efforts to avoid thinking
abour the war, emotional numbness, and reactiviry ro
reminders of war-related events. The spouses did not
menrion symptoms of memories, intrusive thoughts, or
avoidance of thinking but instead endorsed (in de-
scending frequency) irrirability, sleep disturbance,
emotional distance, emotiona! numbness, and reactiv-

" ity to reminders of war-related evenrs. Thus, the

spouses reported what might be considered morz ob-
jective symptoms of PTSD compared with subjecrive
items such as intrusive memories. This supports the
idea thar the reports provided by the spouses are valid

and not simply copies of the veterans® reports.

Only three subjects (9%) selected a feeling-best
month and one subject (3%) a least-symproms-of-stress
month that corresponded to their previously reported
dates of most severe trauma. This frequency of endorse-
ment is cumulatively less than that expected by chance
alone (17%) and supports the idea that anniversary re- :
actions are predominantly distressing experiencss.

Of note, no significant differences were observed
when comparing total PTSD Symprom Scale scores be-

" tween the subjects who dropped our of the study (N=

27) and those who remained in the study at the 6-year
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time point. Similarly, of the original 18 veterans identi-
fied as having anniversary reactions, six dropped out
and 12 remainad in the study. Thus, the occurrence of
anniversary reactions in the dropout group also ex-
ceeded, albeit modestly, the number expecred by
chance alone (N=4.5).

DISCUSSION

This follow-up study provides empirical evidence for
anniversary reactions in Gulf War combat vererans. As
in our earlier report (12), anniversary reactions oc-
‘curred in the group as a whole with a frequency that
was nearly twice that expected by chance alons. Of
note, all but two of the anniversary reactions occurred
in members of the medical unir, where the number of
such reacrions (N=10) was approximately three times
greater than thar expected by chance (N=3.4). In con-
trast, only two members of the military police unit ex-
perienced anniversary reactions, the frequency ex-
pected by.chance (N=2.0). '

The higher frequency of anniversary reactions in the
medical unit may be related to the rypes of traumaric
events experienced by members of that unit. It appears
that some evenrs are more likely than others to be
matched with anniversary reactions. The majority of
anniversary reactions (N=11 of 12) were associated
with events involving loss of life, suggesting that wit-
nessing the loss of life may serve as a powerful stimulus
for the development of anniversary reactions. Consis-
tent with this nortion is the observation that the four
cases of anniversary reactions that were no longer
present at the 6-vear time point had developed in re-
sponse to SCUD missile attacks or to being activated
for the war. In addirion, the four new cases that were
idenrified at the 6-year time point were linked to events
that included witnessing the loss of human life.

Individuals with anniversary reactions reported sig-
nificantly greater symproms of PTSD as measured by
the PTSD Symptom Scale. This raises an important
question about the relationship berween anniversary
reactions and PTSD. Of the four subjects in the study
who met the criteria for PTSD, all four (100%) had an-
iverary reacrions. Of the subjects whe did not have
PT5D, unly 29% had anniversary reactions. Eight of
the 12 anniversary reactions in this study had been
identified at 2 years and conrinued ro be present at 6
years. At 6 years, there were four new cases, suggesting
that anniversary reactions, like PTSD symptoms, may
be chronic or show a delayed onser. Taken together,
rhc_sc findings raise the possibility that anniversary re-
actions may be an.dmportant aspect of PTSD that has
not been included in the formal DSM-IV crireria.

Four anniversary reactions thar existed at 2 years
were no longer reported at 6 years. It is not possible to
know the number of cases that may have subsided in
the dropout group; however, in the group thar re-

mained in the study, 22% (four of the original 18
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cases) were no longer endorsed 6 years after exposure
to trauma.

The versrans’ spouses provided informarion thar
both coincided and diverged from thar given by the
veterans. There was a high degree of agreement (four
out of five) berween the veterans who endorsed an an-
niversary reaction and their respecrive spouses. These
third-parry reports lend credibiliry to the idea that an-
niversary reactions may be pronounced snough that
they can be observed by others. In fact, thers is evi-
dence thar, at times, they may be more apparent to
others than to the veterans themselves. This raises the
question as to whether anniversary reactions are con-
scious or nonconscious processes. Evidence for a non- .
conscious process may be found in the fact thar several
of the spouses identified anniversary reactions in veres-
ans who personally did not endorse such reacrions.
These women (and a2 man) each mentioned relatively
objective symproms (irritabiliry, sleep disturbances, or
emotional numbness) as evidence for their claims.

It is consistent with our clinical observations that
men in these military units may downplay symptoms
and emotional reactions. It is possible that some indi-
viduals did indeed have anniversary reactions bur did
not report them. Among the 13 married subjecrs,
where one would expect the occurrence of anniversary
reactions to be 2.2 by chance, they numbered nine—
when the spouse’s report was used. This suggests that
future investigations exploring the narure and exisr-
ence of anniversary reactions shou!d involve third-
party reports. _

The limitations of this study are clearly those of a
small study group size. The small group size reflects the
inherent difficulties encountered in a longitudinal study.
Many subjects from the original group of veterans were
unavailable for participation in the study at the é-year
time point. However, it is likely that the current data are
representative of the group as a whole, since we have
previously found that subjects who dropped out of the
study did not differ in the degree of symptoms from
thoss who continued to participate (14).

The empirical evidence for anniversary reactions is
robust. However, the current data must be viewed with
caution, since the study of anniversary reactions is na-
scent. The data from the present study do not permit a
conclncion as to whether tuchs reactions are the resule
of condirioned rasponse, trauma sensitization, or an
unconscious time-keeping process—all of which have
besn proposed in the literarure. However, it is theoret-
ically possible to design studies that might address this
issue. For example, it may be fruitful to assass psycho-
biological responding (e.g., as sensory processing, con-
ditioned responding, acoustic startle, yohimbine chal-
lenge studies) before, during, and after anniversary
reactions in victims of trauma. It seems plausible thar
psychobiological responses, and perhaps responses to
medications, may be significantly different depending
on time of year (15). :

The current data are relevant to psychotherapy as
well. Psychotherapeutic issues may 2lso be approached
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with the concept of anniversary reactions in mind. Cli-
nicians and patients might reasonably expect that at
least 30% of trauma-exposed individuals have a likeli-
hood of experiencing or exhibiting significant psychi-
atric distress (including more symptoms of PTSD) on
the anniversary of their trauma. Clinicians and pa-
tients might acknowledge the trauma-related source of
the distress rather than assuming that the parient’s dis-
tress reflects a non-trauma-related contemporary issue.
This understanding might result in a therapeuric clini-
cal focus on the index trauma and the corresponding
symptoms of reexperiencing (36, 17).
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GLOSSARY

posttraumatic stress disorder (PTSD) This disorder results
from situations where an individual believes that he/she
or someone else is in danger of being seriously injured or
killed. Symptoms of PTSD included repetitive reexperienc-
ing of the trauma in the form of intrusive memories, night-
mares, and flashbacks; persistent avoidance of stimuli remi-
niscent of the trauma; a general numbing of emotions; and
increased arousal as expressed by hypervigilance, exagger-
ated startle, irritability, and insomnia.

T his article reviews published studies related to
the effects of war stress on American and Israeli

civilians and American veterans during Operation .

Desert Shield/Storm. While the primary focus will
be on “psychological” symptoms and syndromes, we
recognize that the distinction between physical and
psychological illness is often unclear and at times
artificial. -

1. HEALTH RISKS
OF THE GULF WAR

In 1990 the United States and allied countries re-
sponded to the Iraqi invasion of Kuwait by deploying
a large number of soldiers to the Persian Gulf. Opera-
tion Desert Storm began in 1991 when Allied forces
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launched a 5-week intensive air attack on Iraq. This
was followed by a 4-day ground war. The number
of deaths to American and Allied forces during the
Gulf war was limited compared to World War I and
11, the Korean war and the Vietnam war. Neverthe-
less, since the end of the Gulf war, a substantial
number of Desert Storm veterans have experienced
a host of physical and psychological symptoms that,
in some cases, have had a pronounced impact on
psychosocial functioning, .

Military personnel stationed in the Gulf were ex-
posed to a wide variety of potential health risks.
These included a hostile environment (e.g., extreme
temperatures, humidity and rainfall, blowing sand,
crowded living conditions), infectious agents (e.g.,
leichmaniasis, sandfly fever), medical prophylaxis

(e.g:, pyridostigmine bromide, anthrax, and botuli-

num toxin vaccines), occupational exposures (e.g.,
chemical exposures associated with routine mainte-
nance and repair of equipment, fuels), environmental
hazards (e.g., pesticides, smoke from oil well fires),
depleted uranium (used in some artillary shells), the
possibility of chemical and biological warfare agents
(e.g., organophosphate nerve agents, sulfur mustard,
anthrax, botulinus toxin), and repetitive physiologi-
cal and psychological stress.

Soldiers serving in the Persian Gulf were ex-
posed to numerous potential psychosocial stressors.
Stressors associated with deployment included un-

certainty about parameters of deployment (e.g., the -

period of waiting for deployment, unknown length of
tour and return date), overestimation of Iraqi military
forces, media anticipation of high casualty rates, and
separation from home and family. As in all wars,
soldiers described the anticipation of combat as being
highly stressful. In a study of 1524 deployed military
personnel, 80% of subjects reported feeling stressed
by the persistent threat of SCUD missile attacks,
terrorist attacks, and biological and chemical warfare.

Copyright © 2000 by Academic Press.
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Many experienced strong emotional responses to re-
peated missile warnings and the rapid donning of
protective gear that they did not fully trust would
be effective against all possible toxic agents.
Reports of directly experienced traumatic events
vary depending on the units studied. A series of
scientific investigations commissioned by the De-
partment of Defense found that 40% of soldiers in
the units studied experienced incoming indirect fire,
between 40 and 70% reported exposure to mines and
booby traps, 40% in two units recalled firing rounds

"~ at the enemy, and 80% in one unit and 60% in another

claimed to see enemy killed or wounded in action.
In two units more than 20% of soldiers believed they
were in imminent danger of being killed at some
point during their tour in the Persian Gulf. Reports
of seeing an American wounded by friendly fire had
great emotional impact as did work in grave registra-
tion units. Sadly, some traumas experienced in the
Gulf, such as sexual harrassment and assault, were
inflicted by Americans on their own fellow soldiers.

Other frequently cited Gulf war stressors include
austere physical environment and severe climatic
conditions, heavy workload, sleep deprivation, inad-
equate supplies and equipment, lack of information,
poor leadership and unit morale, and unsatisfactory
living conditions. '

II. MENTAL HEALTH

The psychological consequences of war have been
described for centuries and have been referred to by
a variety of different terms, including shell shock,
irritable heart of soldiers, physioneurosis, and, most
recently, posttraumatic stress disorder (PTSD). Post-
traumatic stress disorder results from situations
where the individual believes that he/she or someone
else is in danger of being seriously injured or killed.
Symptoms of PTSD include repetitive reexperiencing
of the trauma in the form of intrusive memories,
nightmares, and flashbacks; persistent avoidance of
stimuli reminiscent of the trauma; a general numbing
of emotions; and increased arousal as expressed by
hypervigilance, exaggerated startle, irritability, and
insomnia. Depression, anxiety, substance use, and
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changes in personality traits are other frequently
cited consequences of trauma.

A. Psychological Symptoms
in Persian Gulf Veterans

Prior to the ground war it was estimated that acute
psychiatric casualties might reach as high as 50,000.
This estimate was based on experience from previous
wars. However, during the Gulf war there appeared

1990 and August 1991, 476 soldiers were evacuated
from southwest Asia for psychiatric reasons. This
number constituted only 6.5% of all medical evacua-
tions from the Persian Gulf. Similarly, only 158 sol-
diers from the U.S. Army 7th Corps received mental
health treatment while stationed in the Gulf, and 99%
were returned to duty after brief treatment. These low
rates led to the belief that psychiatric problems in
Gulf veterans would be lower than expected. Expla-
nations for low rates included the brief nature and
success of the war, limited exposure to traditional
combat stressors, and high levels of perceived so-
cial support.

Since the end of the Gulf war, however, a number
of different research groups have reported rates of
psychiatric symptoms and disorders in Persian Gulf
veterans that are high in light of the earlier evacua-
tion figures. The Fort Devons Operation Desert
Storm Reunion Survey was conducted within 5 days
of return to this country before soldiers rejoined their
families. The most commonly endorsed war zone
stressors were formal alert for chemical or biological
attack (approximately 75%), receiving incoming fire
from large arms (approximately 73%), and wit-
nessing death or disfigurement of enemy troops (ap-
proximately 48%). Four percent of 2136 men and
9% of 208 females met a presumptive diagnosis of
PTSD. Symptoms of hyperarousal and exaggerated
startle were the most commonly endorsed PTSD
symptoms. Twenty-eight to 31% had general severity
index (GSI) scores on the brief symptom inventory
(BSI), which reflects general psychological stress, in
the clinically significant range.

Approximately 6 months after Operation Desert
Storm, Labatte and Snow administered a self-report
questionnaire to 57 soldiers stationed in Germany

~ to be very few psychiatric casualties. Between August
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who were members of a single mechanized infantry
unit that suffered four casualties during the brief
ground war. Fourteen soldiers (25%) reported trau-
matic nightmares within 2 months of the war. Night-
mares began 2 to 6 months after the war for an
additional nine soldiers (16%).

Two other studies assessed PTSD symptoms and
general psychopathology in a large number of reserv-
ists within the first year of their return from the
Persian Gulf. In a study of 591 Army, Navy, and
M=rine reservists, Perconte and co-werkers found
that those who had been deployed to the Guif war
combat zone had significantly higher Mississippi
PTSD scores, Beck depression scores, and higher lev-
els of global distress as measured by the symptom
check list-90 (SCL-90) than reservists who had been
activated but not deployed to combat zones. Over
15% of deployed reservists met Mississippi cutoff
scores for PTSD compared to less than 4% of nonde-
ployed reservists. Sutker and colleagues reported low
levels of psychological distress in their overall group
of 775 combat-deployed Reserve and National Guard
troops. However, 12.5% of the sample were diag-
nosed with PTSD.

Approximately 1 year after the war, Holmes and
colleagues evaluated 179 members of an Air National
Guard unit who were never deployed to the Persian
Gulf and compared them to 296 members of the
same unit who were deployed. Most members of the
deployed group did not experience any traditional
combat stressors, although they were exposed to
nontraditional combat stressors such as anticipation
of missile attacks and biological warfare. Compared
to the nondeployed, the deployed group had statisti-
cally higher mean scores on the Mississippi PTSD
scale and on the GSI as well as the obsessive-compul-
sive, depression, hostility, phobic anxiety, and para-
noia subscales of the BSI; 6.8% of deployed and 1.7%
of nondeployed were identified as having increased
risk for PTSD. The findings of this study suggest
that multiple noncombat stressors were distressing
enough to cause both PTSD and non-PTSD psycho-
logical symptoms in some deployed veterans.

In a follow-up study of the Fort Devons sample
18-24 months after the war, nearly half of the sample
reported no physical or psychological symptoms.

Twenty-seven percent believed that their psychologi-
cal health had deteriorated since the war. PTSD
symptomatology was significantly associated with
high health symptom endorsement. Twenty-two per-
cent of soldiers with high combat exposure met a
presumptive diagnosis of PTSD compared to 8.1%
with low combat exposure. Data were consistent with
a number of recent studies suggesting that an appar-
ent association between combat exposure and health
is significantly mediated by a diagnosis of PTSD.

In a survey administered approximately 2 years
after the war to 1524 deployed and 2727 nonde-
ployed military personnel from Hawaii and Pennsyl-
vania, Stretch and co-workers reported possible
PTSD in 8.0% of active duty veterans and in 9.35%
of reserve veterans who had been deployed to the
Persian Gulf. By comparison, 1.39" of active duty
nondeployed and 2.1% of reservist nondeployed met
possible criteria for PTSD. The sample was also com-
pared to a large group of deployed active duty Army
veterans from the XVIIith and VIIth Corps. The pos-
sible risk for PTSD in these groups was 15.2 and
12.9%, respectively. The authors speculate that these
units had higher rates of possible PTSD because their
duty was more dangerous and because they were
evaluated 1 year earlier. Deployed personnel also
scored significantly higher on the somatization, ob-
sessive-compulsive, and hostility subscales of the BSI
and the GSL

As part of a follow along study of Gulf veterans
from two National Guard units, Southwick and col-
leagues reported a rate of presumptive PTSD in 8.3%
of 84 subjects 6 months after the war and in 10% of 64
subjects 2 years after the war. The greatest increase in
overall PTSD symptoms occurred between 1 month
and 6 months after the war and symptoms of hyper-
arousal were elevated above reexperiencing and
avoidance symptoms at 1-month, 6-month, and 2-
year evaluations. Morgan and colleagues found evi-
dence for anniversary reactions in this same group
of veterans.

Approximately 5 years after the war, the lowa Per-
sian Gulf study group conducted telephone inter-
views with 1896 Gulf war veterans and 1799 person-
nel who served in the military during the war but
who were not stationed in the Persian Gulf. Persian
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Gulf war personnel reported higher rates of PTSD
(1.9% vs 0.8%), depression (17.0% vs 10.9%), cogni-
tive dysfunction (18.7% vs 7.6%), asthma (7.2% vs
4.1%), fibromyalgia (19.2% vs 9.6%), alcohol abuse
(17.4% vs 12.6%), chronic fatigue (1.3% vs 0.3%),
and sexual dysfunction compared to non-Persian
Gulf war military personnel. Symptom levels were
generally higher in Persian Gulf war National Guard
reserve personnel than Persian Gulf war regular mili-
tary personnel. :
~ Finally, in a report of 18,495 Gulf war veterans
who presented for evaluation to the Department of
Defense Comprehensive Clinical Evaluation Pro-
gram, 36% met ICD-9-CM diagnoses for psychologi-
cal conditions. In most cases, symptoms did not de-
velop until after the war. There was no apparent
association between individual physical or psycho-
logical symptoms and specific exposures. Compared
with a referent group of patients having no symp-
toms, an excess prevalence of disorders was highest
for psychological conditions compared to a variety
of physical conditions such as digestive and skin con-
ditions.

B. Psychological Symptoms
in Civilians Affected
by the Persian Gulf War

Clearly the Gulf war had profound stress-related
effects on Iraqi military personnel and civilians living
in Iraq and surrounding Middle Eastern countries.
In general, the rates of death, physical, and psycho-
logical injury have not been reported accurately in
the scientific literature. However, there have been a
number of publications related to the effects of the
Gulf war on American and Israeli civilians as well
as Vietnam veterans and Holocaust survivors.

In American civilians, it has been reported that
the Gulf war was associated with mild to moderate
symptoms of anxiety and depression, particularly in
those who had a relationship with a deployed soldier.
In children of deployed American soldiers, a major
predictor of psychological symptoms was level of
symptoms in other household members. Although
deployment rarely provoked pathological levels of
symptoms in healthy children, it was associated with

increases in symptoms of depression, especially
among younger children. In a study of Israeli civilians
that was conducted during the war, Solomon and
co-workers found that 80% of individuals whose
homes had been destroyed by Iraqi missiles described
symptoms consistent with DSM-II-R criteria for
PTSD. Similarly, Laor and colleagues reported ele-
vated levels of Gulf war stress-related symptoms in
children and mothers who were displaced from their
homes due to damage from SCUD missiles and in
young children living in families characterized by
inadequate cohesion. )

In Vietnam veterans, no consistent response to the
Gulf war has been described. Reported responses
have included support for the war, anger at the U.S.
government for starting another war, irritability, in-
trusive thoughts, and increased depression and sui-
cidality. In a study of 76 female Vietnam veterans
with PTSD, Wolfe and colleagues reported some ex-
acerbation of symptoms in most subjects, with the
greatest increases in those who had high levels of
preexisting PTSD symptoms. In a study of Holocaust
survivors living in Israel during the Gulf war,
Robinson and colleagues reported that many were
still vulnerable 50 years after WWII and reported
a revival of feelings and memories associated with
the Holocaust.

III. PREDICTORS
OF POSTTRAUMATIC
STRESS DISORDER

Numerous investigations of WWII, Korean, and
Vietnam veterans have shown that not all individuals
develop PTSD and/or other psychological disorders
after life-threatening traumas. Given an equal degree
of traumatic exposure, some individuals are more
likely than others to develop subsequent trauma-
related psychopathology. In order to explain such
individual differences in veterans of the Gulf war,
researchers have studied a number of potential risk
factors or predictors for the development of PTSD.
These have included characteristics of the traumatic
event, as well as available personal and environmen-
tal resources.
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The most commonly cited risk factor for the devel-
opment of PTSD is the nature and severity of the
trauma itself. Many war-related investigations, in-
cluding a number of Desert Storm studies, have
demonstrated a clear dose—response relationship be-
tween the severity of psychological trauma and sub-
sequent psychopathology (i.e., the more severe the
trauma, the greater the likelihood of developing
PTSD and/or other mental disorders). When trau-
matic exposure involves actual physical injury, the

risk for subsequent psychopatholcoy is even greater. .

In a hospital chart review study of medical and surgi-
cal patients who were evacuated from the Gulf to

the Walter Reed Hospital, Brandt and co-workers

reported a significantly higher rate of axis I disorders
(and psychiatric symptoms of concern) in the hospi-
tal records of soldiers with traumatic injuries (e.g.,
shrapnel, gunshot wounds, motor vehicle accidents,
SCUD missile attack) compared to soldiers without
traumatic injuries (e.g., gastrointestinal bleeding,
chest pain, malignancies). Other trauma-related risk
factors identified in Gulf war veterans include expo-
sure to dead or dying bodies, having a buddy
wounded or killed in action, exposure to American
soldiers killed or wounded by friendly fire, being
in the reserve (e.g., lack of psychological prepara-
tion for deployment), and handling of human re-
mains.

Personal variables that have been studied in Gulf
war veterans include gender, race, intelligence, per-
sonality hardiness, coping style, and perceived social
and family support. In a study of 653 Persian Gulf
war zone-exposed veterans, Sutker and co-workers
reported significantly greater psychological distress
and PTSD symptoms in minority men compared to
white men but no differences between war zone
males and females. In a separate report, Sutker and
colleagues found more avoidance, wishful thinking,
and self-blame coping strategies; fewer problem-
oriented coping strategies; lower scores on hardiness
dimensions of commitment, control, and challenge;
and less perceived social and family support among
Gulf war veterans with PTSD (n = 97) compared
to those without psychopathology (n = 484). No
differences in intellectual sophistication as measured
by the Shipley Institute of Living Scale were found
between the two groups.

IV. PHYSICAL SYMPTOMS
IN GULF WAR VETERANS

Since the end of the Gulf war, a large number of
veterans have reported an array of troubling physical
symptoms, including fatigue, joint pain, gastrointes-
tinal problems, skin rash, headache, memory loss,
insomnia, and shortness of breath. In a relatively
small percentage of veterans, specific etiologies for
physical complaints have been linked directly to mili-
tary service in the Gulf (e.g., leishmaniasis, malaria,
and embedded fragments of uranium). However, for
the majority of veterans with physical complaints, a
specific relationship between physical symptoms and
biological, chemical, or other environmental expo-
sures has not been reported in the literature. Further,
no specific medical diagnoses appear to explain most
of the complaints. As a result, some have postulated
a “Gulf war syndrome” to account for these unex-
plained physical symptoms.

While some studies clearly report a greater number
of physical complaints among military personnel
who served in the Gulf compared to those who did
not serve in the Gulf, most have not found high rates
of any one medical disorder or conclusive evidence
for a new syndrome. To date, a number of expert
panels (Defense Science Board Task Force, National
Institutes of Health Technology, Institute of Medi-
cine, Presidential Advisory Committee on Gulf War
Veteran’s Illnesses) have failed to identify a new “Gulf
war syndrome.” For example, in 1996 the Institute
of Medicine reported that “the committee has not
identified scientific evidence to date demonstrating
adverse health consequences linked with PGW ser-
vice other than the documented incidents of leishma-
niasis, combat-related or injury-related mortality or
morbidity, and increased risk of psychiatric sequelae
of deployment.” Similarly, in 1996 Gray and associ-
ates reported no increased risk of prewar or postwar
hospitalization for any cause among 547,076 Persian
Gulf war veterans compared to 618,335 nonde-
ployed. Persian Gulf war veterans did have higher
rates of psychiatric hospitalization that appeared to
be related to the use of drugs and alcohol. Two large-
scale mortality studies have reported no increased
mortality as a result of medical diseases in Persian
Gulf war veterans. However, an excess number of
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deaths due to accidents and unintentional injury
have been reported.

V. RELATIONSHIP BETWEEN
PHYSICAL AND
PSYCHOLOGICAL COMPLAINTS

In a comprehensive literature review on the rela-
tionship among psychological trauma, posttraumatic

- stress disorder, and physical health in diverse trauma

populations, Friedman and Schnurr reported that
exposure to catastrophic events (independent of ac-
tual physical injury) was frequently associated with
adverse health reports and increased medical utiliza-
tion, morbidity, and mortality. Based on work by
Wolfe and others, Friedman and Schnurr suggested
that PTSD—the reaction to a trauma—may serve as
an important mediator in the association between
traumatic exposure and perceived physical health.
Baker and co-workers found support for this hypoth-
esis in a sample of 188 Desert Storm veterans where
fatigue, nausea, muscle aches, dizziness, back pain,
stomach ache, and numbness were much more likely

--to be reported by Persian Gulf war veterans with
PTSD compared to those without PTSD. Similarly, .

Stretch and colleagues reported a probable link be-
tween Gulf war syndrome and PTSD, even though
they found the relationship between stress and physi-
cal health to be relatively weak in a large group of
Desert Storm veterans. Approximately 30% of veter-
ans with Gulf war syndrome also met criteria for
PTSD. In a study of female veterans conducted within
1 year of their return from the Gulf, Wolfe and col-
leagues found anxiety and PTSD, but not combat
exposure, to be significant predictors of health
symptoms. :
Neurobiological, psychological, and behavioral
hypotheses have been offered to explain the relation-
ship between PTSD and physical health. As noted by
Friedman and Schnurr, medical problems in trauma
survivors may result from neurobiological alterations
characteristic of PTSD, such as exaggerated cardio-
vascular reactivity, adrenergic dysregulation, dis-
turbed sleep physiology, altered hypothalamic pitu-
itary adrenal axis activity, and enhanced thyroid
function. It is also possible that these neurobiological

alterations increase susceptibility to immunologic
disorders and infections. Psychological and behav-
ioral factors that may contribute to health problems
and that are commonly seen in survivors with PTSD
include hostility, depression, alcohol and drug use,
smoking, poor social support, and avoidant and
emotion-focused coping.

VL. SUMMARY

~ Soldiers serving in the Gulf war were exposed to

a wide variety of potential health risks, including
traumatic stress. Across multiple studies it appears
that between 6 and 10% of Gulf war veterans de-
veloped PTSD as a result of their service in the
Middle East. A host of other psychological and
physical symptoms have been reported, and some
researchers have proposed a Gulf war syndrome. In
Gulf war veterans the precise relationship among
stress, the neurobiological alterations that accom-
pany stress, and toxic or infectious exposure cur-
rently is poorly understood and the subject of intense
scientific investigation.
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